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(54) BELT INCORPORATING THREE-DIMENSIONAL BATTERY 
(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate 
shortcomings such as troubles of time-taking 
maintenance works of charging or replacement of a 
battery, by improving electric capacity, battery life, 
and recycling property, in a method of use by taking 
power from the battery incorporated in a belt. 
SOLUTION: As power source incorporated in a belt 
body, one or a plurality of a flexible three-dimensional 
battery with superior electric capacity, battery life 
and recycling property (active material in powder form 
is suspended in an electrolyte solution inside a pair of 
cells, a plurality of sets of which , are then laminated). 
Moreover, a voltage switching means corresponding to 
voltages supplied outside and a connector supplying 
power outsidie are also provided. 
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(54) [58MO«lii] 







(57) \mm\ 




<n) 

3 «-^HEW^ 




(C) 




'>://u>tc=!J:7c«fl!l (10) SritJI!iift»::rt«U WfiB 

=!StC7cma& (1 0) ««;^)^^Sli(c«ite-r5fcfeo=»^ 
^9— (2) jjs, BaiE-</uHc5l#»^e>ixTV">5Hjfe7c 

[»*JS 2 J 7 W^i'v^yW^HJic^cSffi (10) 

asE»ca»i@sif*»t?>n. ffiriB^jjcTcm^fe (lo) sr*0 

SfCgStt-*-5fc«)roga» (3. 3 a). *S«:$|X, MEH 

JS*:7c®ja (10) om;tiSr:J1-gB(c«^-t-5yi:*o=^^' 
(2) UK B(rE-«/wMcsif+»te>nTv^5He»c7cm 

IiS*3S 31 y u*iy7^/i'/iH»c7cfl;?& (10) 

iffi«cls»<@Stf+fte>H, fltrE=»c7Em?& (10) Sr*i 

SJ::^iiS-t--5fc*<oiat& (3. 3 a) 'Bi.xmUVi.'ifiWt 

^mm^v&'cxm^^Wi^ (4, 4 a) f^wM^ 
fl5iBz.j!>c7cm?t& (10) (r>m:ti^9m\z.w^-t^f:. 

*5>roia»«>34.^'i?- (2. 2) S(rffi-</w McSif* 
(5) -C*>5;::i:Sr4#«t^Sf||*:3Bl~3o?v^i*ix*» 

1 ~ 4 ^-f ttdMcfSttO =»:7cS?&4:rt» Uy5:'< 
« 1 ~ 5 wv-'-f ix*»lc|E<8w=J9:7cS?&4:rt« Lfc^/i' 




#§B2 0 0 2-50 33 0 



[»*^10l ®?&d^P5iie>ix5HimftSrf^Jh$-e:5 
[IS*^ 1 1 1 — *fcDS5Srtlc. m?&rt<OSJt£;iaft4r 

?&«rfflt>fcwi:Sr#«i:i-igS*«l lEtt<0=JJc5c« 
IW*«l 3] — ««5S»ir, •t*t^*i4l&fl2UfcflHSl 

ffl»r^fcrir^#»i:-t-SiII*^l 3IE«feo=iSi:7cSft*r 
5cSmSrffll^fcri:Sr4*fRi:-r5fflr*«l 3X»4l 4|B 

[0 0 0 Ij 



«fW 2002-5 0330 



[0 00 2] 

nT*5 0. M?L^. #IS^6-3 0.2 3 0 
1 0 0 0 3 1 

[0 0 0 4] ^/c. t^^3«5(^Sm?&(ci^^5>:tc:^rJ; 

(1) :^^—/i'T yyt>^^-^mx-h^o wmm^mti^ 
■Tr#/.^i\ wmm(D^tkm^z^^x^m^t^m^h^ . 

(4) ^^y^^-«ffid5/jx$v\.fi63K<0Safflif:j:. astt 



;^5K60®SI-it^3JLrv^:5o StoT. -W^tf. M<^ffi«f 
^5 1 m2 -e 1 W(?5Sm?&'CH. 1 0 0 0 k WO«liJ&^ 

HF^m^. igoffia^5im2-c<go. imojettaa&i 

0 0:^{@:d5i£^^ili:*oT. 1 0 0 0 0 Om^O^t 
[0 0 0 51 ^fe«*«&«:tCLr««cDtt3|C 

I0006J 

B.^7tmM<Dmjj ^^mz,^m^ ^iti^(o^^^^ — d5 

mm^/i^ h\c^H\1r <bivX\^^^E,}kybmi&^P^mVft^ 

m'r^^/^h(D\HUKK\^^cmmi:i:>^xm»Li^^\cm 
^\-hti.x\i^^o ^ti. is*«5-eii. ^mzmm-t^ 

[0 0 0 7] Sa&i: bTffll^P>i^'5=»:7ca?&lcov^ 

mmii(oMmm^^iff^;^^xmi\~'mcmf^{^^ pj«8 

b^*a«cS:^»t^Hife7C«Sfe<!: bTV^6o 
[00081 S'»KT•*>-5^9«:^«tt•r6«««^Col^ 



(4) 
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[0009] iS*« 1 1 -CI*. — *fo^5grttvSSbrt<^ 
irLTv^^o is*^i 2-ej*^fRif^?55^/fea-efe 

10 0 1 01 fS*3Si 3-Cfi:. —m<os&mc^ ^tt-en 

^4^»«^Lfc=^^c7c«?&i:urv^So kit. mm^mt 

*> ^ ^ ^SjS: 3^ Wi^k^^iS;; i: o r 

[0011] m^j^i 6x-\^. mmm<D^^mx*:hhB 

10 0 121 

1 tiiS*^ 1 fcfi^^^yu h:^^$^ 1 ortgpic^ u=^>>:/>'U 

/^HekTcS*! o^^j!ftSffijci^K-r-5^*{c. mtti: 
^m^mi^'t^tii^<o=3^^ ^-^27bm\i(:^ttx\^^^E. 

X\ (A) tUffiia, (B) I±A-A«8»rffilil. (C) 
llB-B«8WrcSElT*fc^>o mi (B) {ciov^-c. ^/u h 
*«ci<ortajc«jiJiifijciia;^5i^^*H2fc7c«* oo 
Bfc<Hr/U4 2lcrti9:Lmffi««»5 0<^)-«8€:=>4^^ 



So iK34^^^-2i:*|^«Ei»«. StfffflSK«> 

t*. ^>'Ph*«j: i2^$!3t^tc:^i?)Sl^32itf*& da^-fr 
-r) dSfeS;5^ *SllS«3jTfi:ia 1 (C) tc^-fii^lc. 

^m\.. H2fe7cm?fe»«F« 1 2<Dm%K^^ytmMi o 
7cm?a{s«p»i 2s?itflft&^El-«AbT?g^uTv^So 

f^^. H^CTcmi o<D^?gjg«-^:^t^?ji, K 
«»1 OSrWflBi-S«3g'«?>3gfi«*c^iD-&riftJc?^« 

[00131 02 2 tc^s >^ v-:/yw;&iai8c 

sjcg^M'rs:^i?)<oiai»3;d5^e*n. mji^^m^m 

(A) iiiEsia. (B) Yto-cmm^m. (o i^d 
mm'r^m^\z,\^. 112 (b) tc^-t-<t5ic. laiftsfi 

^^TtWP^l 0O^S-fe/w4 4 i:Hefc7cm?l!ll 00^® 
ir/u 4 2 ^g^i^ L . 3 a »iH^^C7C®?& 1 0 <7>Btfii-tr 
yW4 2 ^ H»:7c«?l!l 1 O (0|»ffi-fe/W4 4 *:g|jKi--5o ^ 

tt. «:igS»OH»c^®?til 1 0cO|S®ir/P4 2(crt^U^ 
5 O CO-S»^ - 2 COgMlJC^JK-r S 

^<l-fe/U4 4lcrt^L^c^«im®«5 2 CO— «S 

[0014] El 3 lil«*^ 3 :7 v^>^/w/^isiS: 
fiOH^kTcSMii O^JS-^^/Ph^flci OF^9B^c:Sv^^craHi 

^eg-r5/t«>c^)gai884. 4 a2)5^SPtc«i^'t-S®£E(cf£; 

\Lxm^^mtii^oKJsm^ix. mti^n^m^^f^-r^ 

(A) ttiEffiia. (B) aE-Emv^mmxih^o misc 
o=»:7c«?&^»aE-r«>«'&. laa (b) ic^-r<fc5ic 
Ej»3. 3 art-<yuh*:(*:rta5«cs^u-cig:B*n-ct^ 




(5) 



mt)m&m. sv— 3. ov-4. sv 

— 6. OV-7. 5V— 9. OV-10, 5V-12. 

P>i^•cv^^^^ ^tt^ix<?:>3^:J^i5' — ^:li?&^<^SEj6fc6• 
»H:H2 (B) t^^x.timmmtmm'x^^^o ^^^^ 

[0 0 151 ia4«:t»*«4{::«5#«:jc^ie-f--5-<>'U 
v-lZ/U^^B^Tcmffe 1 0 ^F^iS 2 . 

>5^-2jcsa^=2- K (m^iirr). T-^^^m^^ss^^ 

[ 0 0 161 0 5 111**3^5 fC#.S =J5>:7cS?&l O^rt 

^^^«pOOy>i/2 4*5<tU^v-y ^i-^-^. ai7K:^v' 
*^<^«flg;!)^b?:c^#f7k^PJ2 5^flJtlreiE(cy Vi/:*^^^ . 

4^^^-2 i:=i^^^-2 l^SjaU)t^#jci^. 

2 2 ^ri^^J'^ h 2 3d5g^jK^ttm^g^l^}65^^p>ti6^ 

3 0^oy>':/2 4. it*»J2 5^«i&*-y:T«WttS: 
^^Uri^^o *blCF^gi5cDSl®tt2 6SrJ!ft«eft{CR 

[00171 '^^(ommM\::^mx.X^i(kytmM 1 0 ^rffl 
(1) :J^-5r-/ur >;/:/3i5prfiBT*>'5o »«?fe4-Sfi£n^a 




«pH 2002-50330 

ly 3/ h/^-ciwc^m?&>ip>«. xm^M^-tfi^ 

1 kW, 1 Omfi:*(C-r*bril 0 0 0 kW, 10 Omit 

:fy|c-t-ixtf 1 oo:;^kW<oa?ti:*t). y^^-'/vTy:/ 

<os«?&;dsi kw^i o:j?ni-rtttf. ioo:35kwt 

•r^J-f^i 0 o:;jffld5i£i^S<h3fcO 1 0 o o^£R(c:/ji;5 

[00181 ( 2 ) uytsfe® • f&m<D^^^^m 

i::;^7y--i:LT&#ttJL. J|&fr^m«fK<!:^>SILT. 

y -ic LT;^^ y - jKv>^T*H»:5cm«i«::^)^i-^o * 
fc. t*3fe(3DSm*H. /hM-CiKj5 O 0|pl(DSfe*m:d5pItg 

■e*>.»>.. ±s!-c«]»)S8 o 0 omsmsL(ombnm'^p> 

[00191 ( 3 ) =^*7cm?&rtj-ef8^®d5R®T-^ 

tcRgLfcg«ic5oefRin. mt^(Dmmit\cx-Dxmm 
m&ifm<mmmmn4^^<x&:\,\ ufcj&so-c. 

[0 0 2 01 (4) :3i;j;/u:^-^g^;*c^<-t->5r 

m^Wi:mm:ii.xR»i7c'mm^i^^t^mm^m 

xr. 'B«J;tll. 1 m3 cOjs&(*:-e*^ 3 0 0 0 0 0 

liT. se«<o»«j&d^jH(Offiaim2-ci w-efcixHT. 3 



(6) 
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0 0 0 kW(OSa?&S:o< ffia 1 t?i|6 0 . 

1 m<omikmM 3 0 0 :5<eiS£.® t JioT. 30000 

0m»(O:#:#*lw/i5. :*:*WO=R7cS?l&-ett. :in 

iStJ 1 0 $ icfj: y> . ^^J^/u^?— ^Eftis 3 0 0 0 

[0 0 2 1 1 iilT. H2>:7cm?&l 0«?3l*£}{5®l::ov>T 

1 OO^l^J^ffiSr^U-Ct^S, 0|C*5^,^-C. 
^'-r4 0«r^L-CBtffi-fe/W4 2, m^-^Jl-A AifiiSttf^ 

■&^<0:a^^^JtUT»4. — «ajiL-C, Lao.j (Ce. 
Nd)o.i$ Zro.os N i a.s C oo.t A 1 o.s iS^^i^lll^f f>tL 

10 0 2 21 ^yt, ^ffi-fe>'l'4 2, mm±/U4 4<0'^kZ. 

SgS 2:*5i9:»tibttT*Ji3, *fJfe*«Sg5 0, 5 2;iS:ft?^ 

5 0, 5 2 t(0^«^^Sr±lf5^i6l^, 

«c J: igKSi^bdffi<*:»^fi:^l9: 5 4 ic J; •? #-fe/u 4 2,44 

5 4 (O'Kh) •? ic:, fc5V^H:S{Ef!i{l:8l«:^^«5:#S 5 4 t i 
t>»c, «-feyW4 2, 4 4I^Jcg5<*col«ifm^co^i^^S 

[0 0 2 3] /j:lb\ 12l6-t?(4la^*|BiI5SYbbr^^^>*^ 
iifti(lfbSft»:i>«S:#ia: 5 4 i: LrJ4, 5l(*XI4SS«:Sr-fe/w 

«:S:iSl«lfbS-&54B^, i«»<k»E«:i^»#a 5 4 |C»A 
$lxy5:^ft:i4, =S-fe>'i'4 2, 4 4 <0±g|JA^e>a#ai*h- 

5 4 lca»A**tfc««:i4#-fe/U4 2,44 

I 0 0 2 4 1 -3rfw*|llifi}gffi<0=ft7ctB?i& 1 0 ^CO^^ 



(^m) =»:7cm?& 1 0 ii«ffi**»(t, PiEffi*SIS5 0 
m^l4^«*aS5 0J;»)^<^ 

xmm-^^i^ 4 4 A ►) , r r -eigffiot&imfeK 4: RIS 

(4ji:^, ia«i^msg 5 2 ci^ib l-c%s#3: 5 e icjii & 
(%m) Hi^Tcm^iki o(cA^^;dMt, fS(^m$5o 
wk ufcffi«»ir*5;»tii L, ^^m§3 5 o izm.mxtm 

-fyp^f— 4 oSriiiauri»^-fe/P4 4JCA!), :::::-e|© 
rfcsv^jaKgE, l»^«»5 2i::«HSL-cA?«f^a5 
[0 0 2 51 H7, H8«:*55WroWr*«7»::i5=jJc 

fc, 138(4, mm^tmmn<oiidi^t(omfAs^^i:Si< 
i=tt^s^sig6 4, 's^mmmm^e e t uTS^tta! 

[0 0 2 61 139, Ell Oit:^^mff>m^m8&V9\iZ 
J:5H2>C7c%f&l OSr^U-Ci'^6. @9H:li(^S%2L 

7 Ott, ^!t«:Xtta!«:«r«-tryi'4 2, 4 4rt*3pWrffilt 
«-*-'l'4 2, 4 4rtJc^««o>«*|!t»lf 
[00 2 7] HI OtC^-fi^lC, liltil^migjl^ 

«tm7 2, i^is*a§§^aEtf«7 4«:, 

Ii*«#ffil7 4 t Urtt, (H^pBS) »cJ;»JIe1 

14, ^«JXI4Se«r|- J:-5dK16{b«E«:»»|g7 6 fcWffl L 
rv^5JJi, iifti()fb»ft»»«5:SS7 eSri^JfiV^HlBfeir-^S 




[0 0 2 8] *^iqrofi3jiJSl OJc^gSHiiJCTEmS&l 0 

[0 0 2 9] 01 1. lai 2tt, 1& 
U^l 2«C«R<5=*7C«?&1 OS:^Ufc'b©-eS>-S. 
JSJefi6l*H9:7cm?lk 1 0 f*9ic€^E*t9;S-f-s i: t 

la 1 2 [zm-r^ 0 m&^ji"i 2 m^m^WMmMm 

8 6 ds^lt ^®-fe.'t'4 4 F*Jlctt:^;ffi*®S 
^^8 8*SK»te>nS. 01 1 Sr^mU/iiSfe, * 

(3Em) Hft7cm?l&l OJC-«ESr*>(t. 

8 2 J:»)tt^«r#fe!&^Si:, S^ttBf^Sii 

8 2 J: •? l^®0*&^g*&®lcji:g|XI4«»«^4r^U-C#S!) 

— 4 0*iijaLTI»«-fe/W4 4K:A?>> :ir-e^ffi«>*& 

^L-c. wsMm^ mmm) s4ki» 

[0 0 3 0] m.n) ^ikyfrnMi oK^m^fi^vf. ^ 

S*«SS8 2 J;t)a;^*s^Six5>. m^PI4^-fe/W4 
2rt-Ci&'f;^-i^Yt;UfcJS«b««s»ctHU ^«^«%8 2 

fc'T :^ ^ >'U^ — 4 O Sriiiii U'C^S-fe-'i' 4 4 ICA 

^it&^*:«r^^ L-C. ^iMiSffgJ. ^SASli 8 4 (c^Wl U 
■CAl^^S 5 6 JC«ti^$ixi, 

[0031] la 1 2 C>«^(4v Aflilg:dS^«l. RgS^ t> 
10 0 3 21 Hi 3. Hi 411, *«W«>IS*«1 3*» 




♦SfM2 00 2.-50 33 0 



(^sm) =»:5c«i?& 1 o icmffisrdwt, gf^msiso 

J: 0 S^Sr#i^5, «^W:liE:^«l85 O J: iJlSffio 

J; o l;fc-r V«7 ^ yU;? — 4 0 Sr iiil L 
r isffi-fe/i' 4 4 ic A t) > r -ciSffiwt&f^flliKiR t siS 

tiic^, mmkmsr 5 2 icit^fb u-csa^s 5 e ic^& 

(jl$1S) H9:5cQ»lbl 0 |c:A?9«r;d'rts fS(^«8l5 0 

J: t)e^jJ5^^$ji,5. m^»t^ffi-fer>'W4 2.}h-0Vk-<^ 
>it UfcffiifeSiiSSrUl f^^SAS^ 4 0 tcii:«Xi4«& 

-f/P^— 4 0*:jijab-C^S-fe>'W4 4JcA'9, rr-C^ 

mmtmmxhi>. 

[00 3 3] oftc. Ell 3^#fiau'!e*5e>, a^^n 
mm) (r>n±. ^~^r -yzr<ouim^isLm-r^. ta 

IB!«»3Se^;4S|®®<i)^ct,^e^^H■T:^^S<. H 1 3tc^ 

■fe/1'4 2*»e>&tta$*v, -fe^N'w— ^— 9 0-e, iSJs/i 
s^tti 9 2 xmmic <t s ift>*«f rogsftia* if issff tJtt 

5. W*«19 2-C??f^*a3a*tvfct»«:i4, ®-&«9 4tC 

«ti^^?n-c, rr-e-tx-?i — ^-9 0 75»t.i^ii^?tbfc*& 
(r>mmmmtmmxS)Z, 

[0 0 3 4] Hi 44:#RaL/iiSb, 

;^-^rs':r<o»i(ffl4-Rgqi-^. hi4-c 
wcmicx-Dx^^ixtziumtmmmt t t>ic;^ 7 y — 

t Ur»fii-feyi'4 2*>P>^ttHSn, -feXu— ^f— 90 



»H2 0 0 2-50 3 3 



^m^ti. ±y<i^-^-9 oti^hRit^9 s\c^i^^ti 

s 9 8 x-^m^m ttio m-^m 9 4 tc^i^ ^ 

nr. rr-e-fe^'^u— iJ'— 9 03(>>bJ^**ttfc«&ft:5>ic: 

ffi ^ i- ^ Scoff L V ^l^m^ ^—^T v -ffmV^Hr- y 

m^m9 4xmrjmMmtm'^^tis :^^v—t\^x:^ 

I 0 O 3 5 J RffiS 9 8 -Ctt. i?y^li. = 
M+x/2H2^MHx 

M-h X H2 O + X e --^MH x + x OH* 

Ni (OH) 2+ l/402--»N i OOH+ 1/^2H20 
r tL(c J; o r ^m^^-^T^Pi^ 5 ^ToSiJ;-C^fig ^th^ 
N i OOH^:I^CSteK2)5**$^^'5o 
N i (OH) 2+OH-->N i 00HH-H20+ e- 

1 0 0 3 6 1 la 1 5 ^^m<Dm^m i e^^u^ i ? 

^5=»:7c«?&i 0^;^urv^So *IIJfi?^ffil:i. 

n^^ti^ithcDxh^. mi sitCTfk'r^o^z^ Bsffi-t 

tl.Xn. 0»Jx.tf. Lao.3 (Ce. Nd) o.is Zr 

0.05 N i 3.8 C 00.8 A \ 0.5 ^t^F^\,^htl^o ^tz. S 

10 0 3 7 1 ^®-fe:/U4 2 TMi. TK^PA^S-g^^t&Xt/® 

««^» 7 8o*(c**;!&5fltife$nTgcog:ij:;i5fiw 
60 

M+x/2H2->MHx 

MHx + xOH--*M+xH2 0+x e* 



^ar#® 5 6 *a 19 5 2 ic»«-r s^t*. 

5 2 3^)^ e> ^ 5/ - 5. ^yH»Sr 

fc7k»S;d5^^5Fix^o 7Kg?Sli:7>r/Pi$'-4 o Sriiia 
LTia«-fe/u4 2tc:»d^ix. **{fc:4fcJI»i:SJC-r-5„ 

N i OOH + H2O+ e-->N i (OH) 2+OH- 

^ffi-fe/u4 4T*tt. =^ y^/\^7i^mmmi&(om^, 

Ni (OH) 2 + l/402-^N i OOH-h I/2H2O 

N i OOH^(Rji:«feRd5^^$tt«>o 

Ni (OH) 2-f OH-^N i 00H + H20+e- 

[0 0 3 81 

[0 0 3 91 iS^«3|S«fC#5%PJtC*3VNTf±. 

iy:/ji-xLt>^i^ii^m{cfj:^^ m^/uh^mmi.x(omm 
[0 0 4 0] li*^4l5«^C'^.^%p^(;l4ov^■r^'±. ^/u 
*«3fia«(^»5^WcoS!i*(cAD^T. -</whcoi-n^ 

[0 0 4 11 »*«5E«jC«-5«iqiC:feVN-CI^. 

a. mmy>^. mmnti:^(om9sm(r>n.Mm^\^x 




[0 0 4 2 J ^fz. miO^& t^h 1 7WM\:i^^^m\Z. 

(1) efea*«&«^(c:LT^ssco*{c«a<^4:Anfcm?ai 

(3) =«7C«?terttcefR®SrKB-t-^r ^3&s-Ct. = 
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